It is known that Quid phenomena seen in nature are the statistical behaviors of their associated microsystems. The thermodynamic properties and the boundary conditions for a fluid system are, therefore, natural consequences of the dynamics in these physical microsystems. To compute various fluid flows, it is, however, impractical to simply follow the evolutions of these realistic physical microsystems because of far too many degrees of freedom not essential to their fluid behaviors. Fortunately, due to the nonunique correspondence between a fluid system and a microsystem, artificial microsystems may be constructed which are simple enough to be simulated on a computer, but yet contain all the required physics of a realistic fluid system. Based on this idea, a computational approach called lattice Boltzmann (LB) method has recently been developed [1 -4]. The LB method is derived from the lattice gas automata (LGA) method [5 -7] and inherited from the LGA some of its major advantages over the conventional computational methods. One important improvement in the LB method is that it can fully recover the Navier-Stokes equations at the macroscopic scale [3, 4] . It is parallel in nature due to the fact that all the information transfer is local in time and space, so that it is most suitable for the massively parallel computers. In addition, since this method deals with the fluid properties at the microkinetic level, it is capable of handling complex boundary conditions and various thermodynamic properties of a fluid system, such as multiphase flows, in a relatively straightforward way.
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Since Rothman and Keller [8] introduced the first LGA model for simulating immiscible fluids, there have been
LGA and LB models constructed for simulating immiscible fluids [8 -12] . However [13, 4] . n (' is the equilibrium distribution with a given functional form at site x. and time t [14] . An H theorem can be proved for this system for arbitrarily given form of n~' , as long as this equilibrium distribution function is positive [15] . For the purpose of recovering correct Quid equations, the following form for na '~i s adopted [3, 4] 
where G -(x, x') is a Green's function. The quantity Q [= F (n )] plays a role as the effective number density for component o with its physical significance seen clearly below. For the purpose of dealing with the problems concerned here, it is suFicient to only involve nearestneighbor interactions, namely site. This may be the most distinct feature of this model. However, it can be shown directly that the total momentum of the system obtained by summing over. the net momenta at every site is still exactly conserved, provided g -is a symmetric S x S matrix, and no net momentum exchange has occurred at the boundary. Therefore, the momentum conservation is achieved in a more general sense than the local sitewise momentum conservation.
We demonstrate below that this dynamical rule exhibits thermodynamic phase transitions for a single component (S = 1) case. Multiplying Eq. (1) 
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The magnitude of g -controls the strength of the interaction potential between components o and o. , while its sign determines whether it is attractive or repulsive.
Having the interaction potential defined, the rate of net momentum change induced at each site is simply transitions will occur if p is not a monotonically increasing function of the density p. This will be possible, according to the above expression, if g (which is related to temperature) is sufficiently negative and Q is a monotonically increasing but bounded function of p; therefore, V is bounded too.
We now present some results of numerical simulations for a two-dimensional system in which a first-order phase transition occurs. For simplicity, we have chosen Q = pp [1 -exp( -p/po)], where po is a constant. The critical value can be obtained analytically as Q, = -4(1 -do)/6po at p, = pain 2. Below this critical value, there will exist a range of p values in which dJi/dp is negative, which signals the occurrence of a phase transition. The numerical simulations reported here are on a 2D 256 x 256 hexagonal lattice; and we took do = 0.5, po = 1.0 and (p) = paln2 = 0.693. Hence the critical value is at g, = -1/3. (( ) is a spatial average over the entire lattice. ) Initially the density distribution is homogeneous and with a small (1%) random perturbation. [18] . One of the major improvements to this model would be to extend it to include a dynamical temperature. Due to perhaps the discretized nature of the "lattice Boltzmann" approach, there are some small anomalous velocities observed, as reported in other multi-phase models [19] 
